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© Belt overlay structure for pneumatic tires. 



© A speed rated tire (10) is provided with an 
overlay structure (20) disposed radially outwardly of 
the belt structure (17). The overlay structure com- 
prises a single ribbon (22) of side-by-side textile 
cords spirally wrapped about the belt structure such 
that both ends of the ribbon are in close proximity to 
the equatorial plane (EP) of the tire, while the axial 



width of the overlay structure is at least equal to that 
of the belt structure. The number of radial layers of 
cords in the overlay structure being greater at the 
axial edges of the belt structure than the averate 
number of radial layers of cords in the remainder of 
the overlay structure. A method of manufacturing 
such an overlay structure is also disclosed. 
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BELT OVERLAY STRUCTURE FOR PNEUMATIC TIRES 



The present Invention relates generally to 
pneumatic tires, arid more specifically to pneumatic 
tires intended for use on high performance vehicles 
such as sports cars. As used herein, a "high per- 
formance" tire is a tire which has a speed rating of 
V or Z (a speed rating of V is up to 149 miles per 
hour and a speed rating of 2 is over 149 miles per 
hour). 

The features of the present Invention which are 
believed to be novel are set forth with particularity 
in the appended claims. The present invention, 
both as to its structure and manner of operation, 
may best be understood by reference to the follow- 
ing detailed description, taken in accordance with 
the accompanying drawings in which: 

Fig. 1 is a cross-sectional view of a tire 
according to the invention taken- in a plane that 
contains the axis of rotation of the rotation of the 
tire; 

Fig. 2 is a schematic view of the ribbon 
utilized in the overlay structure of the invention; 

Fig. 3 is an enlarged fragmentary view of the 
crown portion of cross-sectional view shown In Fig 
12 

Fig. 4 is a schematic view of a belt structure 
and overlay structure of a tire according to the 
present invention; and 

Figs 5A, 5B, 5C, 5D, 5E illustrate the steps 
of manufacturing an overlay structure according to 
the present invention. 

A tire 10 in accordance with a preferred em- 
bodiment of the invention has what is commonly 
referred to in the tire art as a radial ply carcass 
structure 11. For the purpose of the present inven- 
tion, a tire has a radial ply carcass structure when 
the reinforcing cords of the carcass ply, or plies, 
are oriented at angles in the range of 75* to 90*. 
with respect to the equatorial plane EP of the tire. 

As used herein, "radial" and "radially" refer to 
directions perpendicular to the axis of rotation of a 
tire, and "axial" and "axially" refer to directions 
parallel to the axis of rotation of a tire. A plane 
which is perpendicular to the axis of rotation of a 
tire and is midway between the sidewalls of the tire 
is the "equatorial plane". 

A tire 10 according to the invention has a pair 
of axially spaced apart annular beads 12, 13 which 
are substantially inextensible. Each of the beads is 
located on a bead portion 14, 15 having exterior 
surfaces which are shaped to mate with, and be 
complementary to, the bead seats and retaining 
flanges of a rim (not shown) which is specified for 
use with the tire by an organization which sets 
industrial standards for tires and rims. Such or- 
ganizations include The Tire & Rim Association, 



Inc., The European Tyre & Rim Technical Or- 
ganisation, and The Japan Automobile Tire Manu- 
facturer Association. 

In a pneumatic tire according to the present 

e invention, the radial ply carcass structure 11 com- 
prises at least one carcass ply 16 of side-by-side 
cords embedded in a suitable elastomeric sub- 
stance. Each carcass ply extends between the 
beads 12,13 and has an axially outer portion folded 

70 radially and axially outwardly about each bead. It is 
understood that any number of carcass plies of any 
suitable material may be employed without deviat- 
ing from the scope of the present invention. For 
example, in some sizes of tires, the carcass struc- 

15 ture may comprise a single carcass ply of polyes- 
ter cords, while in other sizes of tires, the carcass 
structure may comprise two carcass plies of rayon 
cords. 

Preferably, a tire according to the present in- 
20 vention is a tubetess tire having a layer of a low 
permeability material disposed inwardly of the car- 
cass structure. A belt structure 17 comprising one 
or more belt plies 18,19 having steel reinforcing 
cords oriented at angles in the range of 15* to 30* 
25 with respect to the equatorial plane EP of the tire is 
disposed radially outwardly of the carcass structure 
11 in a crown region of the tire. While in the 
preferred embodiment the belt structure comprises 
two unfolded belt plies of steel cords, it is under- 
go stood that any suiitable combination of folded and 
unfolded belt plies, of any suitable material, may 
be employed without deviating from the scope of 
the present invention. For example, tires according 
to the invention may empoly wire cables of 2+2 or 
35 2x.30 high tensile structures at about 28 cables per 
inch density. 

One of the problems which has been encoun- 
tered when radial ply tires are operated at high 
speeds is belt edge separation, in which the axial 
40 edges of the belt structure 17 are physically pulled 
away from the carcass ply structure. In order to 
reduce, and hopefully prevent, this phenomena it is 
known in the art to employ a means for restricting 
20 the displacement of the axial edges of the belt 
45 structure in a radially outward direction. Such a 
restricting means is commonly referred to in the art 
as an "overlay" structure 20, and may comprise 
heat shrinkable cords of nylon, or another suitable 
material, extending substantially parallel to the 
so equatorial plane EP of the tire and located radially 
outwardly of at least one belt ply. As used herein, 
"substantially parallel to the equatorial plane" is 
understood to mean oriented at 0* to 5* with 
respect to the equatorial plane. 

A ground engageable tread 21 of an 
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elastomeric substance is disposed radially outward- 
ly of the carcass structure 11, belt structure 17, 
and overlay structure 20, and extends circumferen- 
tially thereabout 

An overlay structure 20 according to the inven- 
tion comprises a single continuous ribbon 22 of the 
type schematically illustrated in Fig. 2. The ribbon 
22 comprises an elastomeric material reinforced by 
textile cords 23 arranged side-by-side and extend- 
ing longitudinally of the ribbon. Preferably, the tex- 
tile cords 23 comprise nylon and may be either 
monofilament or multifilament cords. Satisfactory 
overlay structures according to the invention have 
been manufactured with both 840/2 nylon and 
420/2 nylon, preferably, if 420/2 nylon cords are 
employed, they consist of two yams of nylon fila- 
ments with said yams being twisted together with 
one another, each of said yams having a denier of 
420 and each said cord having a cable twist of not 
greater than seven, and more preferably having a 
twist structure of 6X6. Most preferably, the 420/2 
nylon cords have an elongation at break of 15% to 
20% as determined by ASTM D885, and an elon- 
gation of about 7% when subjected to a load of six 
pounds as determined by ASTM D885. The use of 
420/2 nylon cords of this type in overlay structures 
has been disclosed in commonly owned U.S. Pat- 
ent Application 07/320,649 filed on March 8. 1989. 
However, it is understood that overlay structures 
according to the invention may contain textile cords 
of any suitable material having any suitable cord 
structure. 

While a ribbon 22 of any suitable width A and 
thickness B may be employed in the practice of 
the invention, ribbons having a width A of about 25 
mm have been found to be quite satisfactory. The 
thickness B of the ribbon may vary with the gauge 
of the cords used in the ribbon. For example, 
ribbons containing 840/2 nylon cords and having a 
thickness B of .032 inches, as well as ribbons 
containing 420/2 nylon cords and having a thick- 
ness B of .022 inches have both been used to 
manufacture satisfactory overlay structures accord- 
ing to the invention. In each of these instances the 
cord density in the ribbon was thirty-three cords 
per inch of ribbon width A, so that the ribbons each 
contained about thirty-three cords. • 

An overlay structure 20 according to the inven- 
tion has an axial width C that is at least equal to 
the axial width D of the belt structure 17. The 
overlay structure comprises a single ribbon 22 
comprising a series of helical convolutions wrapped 
circumferentially about the belt structure. Next ad- 
jacent wraps of the ribbon may be either in over- 
lapping or abutting relationships, or a combination 
of the two in the same overlay structure. The 
ribbon has a pair of ends 24,25, with both of said 
ends being located in close proximity to the equa- 



torial plane -EP of the tire. Preferably, both ends 
24,25 of the ribbon 22 are located not more than 
5% of the axial width of the overlay structure away 
from the equatorial plane EP of the tire. Most 

5 preferably, both ends 24,25 of the ribbon 22 are 
intersected by the equatorial plane EP of the tire. 
Preferably, the ends 24,25 of the ribbon are cir- 
cumferentially aligned with one another. The num- 
ber of radial layers 26,27,28 of cords in the overlay 

ro structure 20 is greater at the axial edges 29,30 of 
the belt structure than the average number of radial 
layers of cords in the remainder of the overlay 
structure. In the preferred embodiment illustrated in 
Figs. 1 , 3 and 4, there are three radial layers of 

is cords in the overlay structure at the axial edges of 
the belt structure, but only two radial layers of 
cords in almost all of the remainder of the overlay 
structure. It is possible that near the equatorial 
plane EP of the tire in the proximity of the ends 

20 24,25 of the ribbon and at some areas of overlap of 
wraps of the ribbon, there may be three radial 
layers of cords in the overlay structure. 

The advantages of a tire having an overlay 
structure of the present invention are that it has 

25 good high speed performance and improved uni- 
formity, that is to say lower radial run-out and force 
variations, and that the ends of the ribbon are in 
the proximity of the equatorial plane which is a 
lower stress area than the areas of the lateral 

30 edges of the belt structure. While this overlay 
structure may require more time to manufacture 
than other overlay structures, it is believed that any 
resulting increase In cost is more than offset by 
savings in costs of downgrading or scrapping tires 

35 for not meeting uniformity requirements. 

The overlay structure of a pneumatic tire ac- 
cording to the invention has been manufactured 
using the method illustrated in Figs. 5A, 5B, 5C, 5D 
and 5E. The overlay structure may be assembled 

40 circumferentially about the belt structure as a sub- 
assembly of a tire, or about a belt structure which 
has already been assembled with a carcass ply 
structure. The subassembly technique is illustrated 
in the drawings, but it is understood that the meth- 

45 od of manufacturing the overlay structure is essen- 
tially the same in either instance. 

In this example, there is first provided a belt 
structure 17 comprising a pair of belt plies 18,19 
which are wrapped circumferentially about a 

so cylinder-like drum 31 which is secured to a rotat- 
abie shaft 32. A ribbon 22 is provided which com- 
prises an elastomeric substance containin side-by- 
side nylon cords extending longitudinally of the 
ribbon. In this* particular example, for an overlay 

55 structure for a tire of size 195/65 VR 15, the belt 
structure has an axial width of 178 mm, the ribbon 
has a- width of 25 mm; and the overlay will extend 
laterally outwardly about 3 mm beyond each lateral 
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edge of the belt structure. . 

Referring first to Figs. 5A and 56, a first end 24 
of the ribbon 22 is placed on the radially outermost 
belt ply 19 at the axial centerilne of the belt struc- 
ture, and is adhered to the belt structure by the 
inherently tacky nature of the unvulcanized 
elastomeric compounds coating the cords of the 
belt ply and ribbon. The drum and shaft are then 
rotated in the direction of arrows 33 in Figs. 5A, 
5B, 5C, 5Di and 5E while at the same time a let-off 
device (not shown) supplying the ribbon to the 
drum traverses laterally towards a a first lateral 
edge 29 of the belt structure in the direction in- 
dicated by arrow 34, resulting in the ribbon forming 
a series of overlapping helical convolutions circum- 
ferentiaily about the belt structure. When the ribbon 
is disposed such that it extends the desired dis- 
tance beyond the first lateral edge of the belt 
structure, in this example, 3 mm, the let-off device 
feeding the ribbon no longer traverses laterally but 
is dwelled for slightly less than one revolution of 
the drum. The reason that the dwell is for less than 
complete revolution of the drum is that during the 
movement of the let-off device to the first lateral 
edge 29 of the belt structure a portion of the edge 
of the belt structure (in this example, about 43* of 
circumference) is covered, and then when the let- 
off device begins to move laterally after the dwell 
period a further portion of the edge of the belt 
structure is covered (in this example, about 43* of 
the circumference). Therefore, in the present exam- 
ple, the dwell at each lateral edge of the overlay 
structure is for about 276 degrees of the belt and 
overlay structure. In Figs. 5A and 5C, the locations 
of the dwell wraps of the ribbon are shown in 
phantom lines In order to show their locations with 
respect to the other turns of the overlay structure. 

Referring next to Figs. 5C and 5D, while the 
drum 31 continues to rotate the let-off device sup- 
plying -the ribbon 22 to the drum next traverses 
laterally of the belt structure in the direction in- 
dicated by arrow 35 to a location such that the 
ribbon extends the desired distance beyond the 
second lateral edge 30 of the belt structure, where 
it once again dwells for slightly less than one 
revolution of the drum in the manner described in 
the preceding paragraph. 

Referring next to Fig. 5E, while the drum con- 
tinues to rotate the let-off device supplying the 
ribbon then traverses laterally of the belt structure 
going back towards the first lateral edge of the belt 
structure in the direction indicated by arrow 36, and 
when the ribbon reaches the axial centerilne of the 
belt package, the drum 31 stops rotating and the 
let-off device supplying the ribbon becomes statio- 
nery. At that time, the ribbon is cut and a second 
end 25 of the ribbon is adhered to the underlying 
turns of the ribbon at the dial centerilne of the belt 



package. Preferably, the first and second ends 
24,25 of the ribbon are circumferentially aligned 
with one another. 

At certain representative embodiments and de- 
5 tails have been described for the purpose of illus- 
trating the invention, it will be apparent to modifica- 
tions may be made therein without departing from 
the spirit or scope of the invention. 
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Claims 



1. A pneumatic tire (10) comprising a radial ply 
carcass (11), a belt structure (17) disposed radially 

75 outwardly of the radial ply carcass, and a textile 
reinforced overlay structure (20) disposed radially 
outwardly of the belt structure (12) and having an 
axial width (C) that is at least equal to the axial 
width (D) of the belt structure (17), said overlay 

20 structure comprising a series of helical convolu- 
tions of a single continuous ribbon which com- 
prises an elastomeric material reinforced by textile 
cords (23) arranged side-by-side and extending 
longitudinally of the ribbon, characterized by said 

25 single ribbon (22) having a pair of ends (24,25) with 
both of said ends being located in close proximity 
to the equatorial plane (EP) of the tire, and the 
number of radial layers (26,27,28) of cords in the 
overlay structure being greater at the axial edges 

30 of the belt structure (17) than the average number 
of radial layers of cords in the remainder of the 
overlay structure. 

2. A pneumatic tire (10) according to claim 1 
characterized by the textile cords (23) in said rib- 

35 bon (22) comprising nylon. 

3. A pneumatic tire (10) according to claim 1 
characterized by the textile cords (23) in said rib- 
bon (22) consisting of two yams of nylon filaments 
with said yams being twisted together with one 

40 another, each of said yams having a denier of 420, 
and each said cord having a cable twist of not 
greater than seven. 

4. A pneumatic tire (10) according to claim 3 
characterized by the textile cords (23) in said rib- 

45 bon (22) having a twist structure of 6X6. 

5. A pneumatic tire (10) according to claim 3 
characterized by the textile cords (23) in said rib- 
bon (22) having an elongation at break of 15% to 
20% as determined by ASTM D885. 

50 6. A pneumatic tire (10) according to claim 3 

characterized by the textile cords (23) in said rib- 
bon (22) having an elongation of about 7% when 
subjected to a load of six pounds as determined by 
ASTM D8S5. 

55 7. A pneumatic tire (10) according to claim 1 • 

characterized by textile cords (23) in said ribbon 
(22) comprising 840/2 nylon. 

8. A pneumatic tire (10) according to claim 1 
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characterized by the textile cords (23) in said rib* 
bon (22) comprising monofilaments of nylon. 

9. A pneumatic tire (10) according to any of the 
preceding claims characterized by the ends (24,25) 

of said single ribbon (22) being located not more s 
than 5% of the axial width (C) of the overlay 
structure (20) away from the equatorial plane (EP) 
of the tire. 

10. A pneumatic tire (10) according to any of 

the preceding claims characterized by a radial car- 10 
cass (11) reinforced by cords selected from the 
group consisting of rayon and polyester and a belt 
structure (17) reinforced by metallic cables. 

11. A method of manufacturing an overlay 
structure (20) for a pneumatic tire (10) comprising 75 
the steps of: 

a. providing a belt structure (1*7) which is 
wrapped circumferentially about a cylinder-like 
drum (31) which is secured to a rotatable shaft 
(32); . 20 

b. providing a ribbon (22) which comprises 
an elastomeric substance containing side-by-side 
textile cords (23) extending longitudinally of the 
ribbon characterized by 

c. supplying the ribbon (22) to the drum (31) 25 
by a let-off means and adhering a first end (24) of. 

the ribbon to a radially outermost belt ply (19) of 
the belt structure in close proximity to the axial 
centeriine of the belt structure; 

d. rotating the drum (31) and shaft (32) while 30 
at the same time the let-off device supplying the 
ribbon (22) traverses laterally to a first lateral edge 

(29) of the belt structure (17); 

e. when the ribbon (22) is disposed radially 
outwardly of the first lateral edge (29) of the belt 35 
structure (17) stopping the lateral movement of the 
let-off means supplying the ribbon while the drum 

(31) and shaft (32) continue to rotate; 

f. causing the let-off means supplying the 
ribbon (22) to traverse laterally of the belt structure 40 
(17) to a second lateral edge (30) of the belt 
structure while the drum (31) and shaft (32) con- 
tinue to rotate; 

g. when the ribbon (22) is disposed radially 
outwardly of the second lateral edge (30) of the 45 
belt structure (17) stopping the lateral movement of 

the let-off means supplying the ribbon while the 
drum (31) and shaft (32) continue to rotate; 

h. causing the let-off means supplying the 
ribbon (22) to traverse laterally of belt structure (17) 50 
until the let-off means is aligned with the axial 
centeriine of the belt structure while the drum (31) 

and shaft (32) continue to rotate; and then 

i. stopping both the rotation of the drum (31) 

and shaft (32) and the lateral movement of the let- ss 
off means supplying the ribbon (22), cutting the 
ribbon, and adhering a second end of the ribbon 
(25) to the underlying ribbon. 
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